The selective effect of cystathionine on doxorubicin hepatotoxicity in tumor-bearing mice.
The aim of the present study was to examine the protective effect of cystathionine as a cysteine precursor on doxorubicin toxicity in the liver of Ehrlich ascites tumor (EAT)-bearing mice and in the EAT cells. Both compounds were injected intraperitoneally alone or in combination at the following doses: cystathionine at 10 mg and doxorubicin at 5 mg per kg of body weight. In the liver of EAT-bearing mice, glutathione (GSH), cysteine and sulfane sulfur levels as well as the activities of: glutathione S-transferase, gamma-glutamyl transpeptidase, rhodanese and gamma-cystathionase significantly dropped in comparison with healthy animals. Administration of cystathionine elevated GSH and cysteine levels in the livers of EAT-bearing mice and reduced lipid peroxidation. Furthermore, cystathionine increased gamma-glutamyl transpeptidase activity, thereby activating gamma-glutamyl cycle, responsible for proper glutathione metabolism in the cells. Cystationine did not influence sulfane sulfur level and rhodanese and gamma-cystathionase activity in the livers of EAT-bearing mice. It was next shown that cystathionine administered in combination with doxorubicin protected against the drug toxicity since it elevated thiol level, lowering reactive oxygen species content and suppressing lipid peroxidation. This means that, cystathionine in the liver of EAT-bearing mice can both correct harmful effects of carcinogenesis, and protect the liver from doxorubicin cytotoxicity. In contrast, in EAT cells, cystathionine lowered GSH and cysteine levels and did not alter reactive oxygen species level, lipid peroxidation, and gamma-glutamyl transpeptidase activity. All these data indicate that cystathionine action is selectively beneficial for normal cells because it corrects harmful effects induced by EAT development and protects the organism against doxorubicin cytotoxicity without impairing cytotoxicity of this drug to tumor cells.